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An aerial view of several Magic Vailey fields shows white areas where the topsoil has eroded away. The upper 1/3 offields have
Little topsoiL remaining after 80 years offurrow irrigation. Photos courtesy: USDA-ARS Soil and Water Management Research
Unit. Kimberly, ID.

B." Tom Trout. Dave Carter much less productive. subsoil. Recent ed 40 ~.ears later. serious yield decreas-
and Bob So:;ka research in the Magic Valley has sho\\~ es are not as evident - yet!

that each inch of rich topsoil that is lost High erosion rates from irrigation
-- reduces crop yields between 3 and {; furro".s have also been measured in

fl he Snake River pJain in southern percent. dependin.e- on the crop. \\-"e esti- \\':,'ornin~. Utah. and parts of Califc::-:.::l.
"1 Idaho was a desert until ambitiou.,,: mate that overall :,rield potential in tnf' out the ~eal extent of the problem is

,1 and far-sighted men built darns and area has decreased 25 percent as [I not reallv known. A survev.now being
J canals early in ~s centur:-.. ~he res~t result of 80 years ofirrig~tion-i~d~ced conducted b:,. the l:SDA-Soil

\vas green oases WIth names like Magic erOSIon. and the process IS contmum'F:. Conservation Service is aimed at
Valley and Treasure Valley. and world So far. the only way we found to rebuild detennining the extent and seriousness
famous Idaho Potatoes. Nearly four mil- the soil to its original production poten- of the problem throughout the western
lion acres are now irrigated in southern tialistoreplacethetopsoil. U.S. A computer model. the Water
Idaho producing a wide variety of crops. Six years of drought in the late '80s Erosion Prediction Project. or WEPP,

But. ~ i~ not \\'~ll in these productive and earl~. '90s dramatically showed is being developed by the USDA-ARS
oases. \\, e re l~smg our most basIc a~oth~r effect of erOSI?n. The Sna~e to predict \vhere and when serious
resource-the soil. Over the years. farrn- RIver IS nearly filled WIth sedIment in erosion is likelv to occur.ers became acx:ustomed to seeing soil wash some places. and the nutrients that .

do\\~ their funoows and away through the wash off of fields with the soil are caus- Erosion from Irrigation
tail ditches. They have come to consid- ing lush weed growth in the river. Soil erodes when water nmr:.: ross
er wadual but continual Joss of their rich Boating is now difficult in some sec- the surface breaks do\,'n a;;,.:. :-:ltes
soil a normal part of irrigatin~. But tions of the river because the propellers and cames away small soii p~rticles.
after 80 :-rears of washing away 1/8 inch continually foul with weeds. .o-\lthough erosion in hilly. high-rainfall
of soil each year fI'Om the top ends of their Irrigation-induced erosion is not areas has long been recognized. it is
fields. the topsoil is nearly gone. unique to southern Idaho. The Columbia generali~' assumed that "controlled" iJTi-

A flight over the Magic Valley in the Basin in eastern Washington has sim- gation ,vater would not cause an erosion
spring clearly shows white areas in ilar silt loam soils and similar erosion probJem. But. controlled flows running
most fields where the topsoil has been rates. and sediment-choked rivers, do,vn cioselv-spaced irrig-ation furrOws
\vashed a"'a:,.. exposin~ ~he ,,'hite. and However. because irrigation there starl- ror man:,' ho'u~ each s~er can result
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: 11 i1iszn 50i i ioss.. In southern Idaho. i,at good i~ow Imszatlon is
;;:istern \ ashin~on. and t\VO areas in possible \..'itn reduced tiilae;e
'.\vommrz. :20 tons per acre \ about 1;8 inch ',lnd even no-till. especiallv on
()f soil I per year are commonly eroded from moderate and steep slopes
rurro\..'-irrigated ro\v crop fields \vith ,,\.here erosion is a problem,
.'ilopes greater than one percent. We have raIsed no-till corn

Erosion increases with the veloci- iollowing alfalfa and wheat.
t:-. or ..shear'. force ot'the flo\\;ne; water. ;,md no-till cereal following r
Thus. erosion is highest at the head end :llfalfa and corn with no
of furro\vs \vhere the flow rate is hi!!h- :'eduction in yield. no increase
est. and on steep slopes. Our ability to in \varer use. and \rirtuallv no
determine \vhy some soils are more erosion. Reduced tillae;e actu-
erodible than others is still quite lim- ;illy resulted in iaster tur-.- ited. but soils with high silt content row stream advance during i:

- tend to erode the easiest. Tillage also the first irrigation because ('I
- increases soil erodibility b;.. breaking tillage increases initial soil ~

- apart aggregates. infiltration rates. Reduced
- Erosion can also occur under sprink- tillage does require changes in some
- ler inigation if the application rare is high i'arming practices such as pest man-

and \vater runs off. This usually happens agement. but generally reduces over-
only under the outer spans of center ;,,11 cost of producing the crop by :1;50 to
pivots. l" nder sprinklers. 5011 usuallv ;; 100 per acre.
2rodes trom steep slopes and deposits at \Vnen SUrfaCe residue IS not avaiiabie
:.he bottom of the slope. The best \..'a:.. to '!.om the orevious Croll. or reduced tiila2e
combat sprinkler erosion is to prevent i~ not an 'option. surface resIdue can be One pound of PAM reduced sediment
runoff by reducing application rates or ,-,dded to the furrows. Furrow mulching tile furrow tailwater by more than 95 p
increasing soil infiltration. Center pivot can be tar!!eted to problem areas such as cent. An untreated ~ (above left) w
application rates can be reduced by :;teep fu~~w sections. Recent research .~ediment-laden watercompare.~ to the f,
using large-pattern sprinkler heads or has shown that cheese whev. a bvprod- row (above right) with PAM in the wa
boomsto spr

ead out the heads Reduced f h aking d- . -ul h d and no visible erosion.
. uct 0 c eesem -' spraye on m c e

!:e tillage and surface residues increase furrows helps hold both the straw and Other Control Measures
'h infiltration and protect soil from erosive soil in Place and essentiallv eliminates ttT1- en ..or sot ' t, , . - ¥¥ 11 . l' me reason, I IS no p

\vater flo\v. ReservoIr tIllage and deep erosion. even on steep slopes. Cultivation sible to adequatelv stop erosion on t
tillage can also r,educe runoff., Reduced removes most straw from the furrow. so fields. various type~ of sediment traps (

,;. :u~off ,from spnn.kle:s a~so Im?roves mulching must be applied. or re-applied. be constructed to at least keep the er\
Imgatlon \vater dlstnbutlon unlforml- after the last cultivation. ed sediment on the farm. Vegetat:

, ty and crop Y1elds. Polyacrylamide. often called PAM. filter strips of small grains or grasses

How to Reduce Furrow Erosion is a material that can stabilize soil and the tail ends of fields slow the runona
,. Reducing flow rates or IUrrO\V slopes flocculate sediment. It is presenti~. used trap part of the sediment. .\lini-bas,

decreases t~rrow erosion. Caret'ullv set- in the food-processing and wastewater- I I slots. T slots. or buried tailwater s
:~ tingflowratestomatchinfiltratio~and treatment industries as a floccuient. terns I In the field tail-ditches can a
i i cutting back inflows to minimize runoff \\Then some types of PAM are mixed retain a portion of the sediment. Th!
,t are both good irrigation management \\.]th the irrigation water at very low con- techniques are especially useful if the t
'is options that reduce erosion. Shortening centrations (about lIb/acre per irriga- ditch or tail end of the field has been er,
:'n fuITOw lengths by re-organizing fields or tionJ. furrow erosion can be nearly elim- ed. resulting in a steep section at the E
,-r with mid-field gated pipe, reduces the inated. We are carrying out studies to of the field called a "convex end."
,., required flow rates and reduces erosion determine the best PAM formulations and Large sediment ponds construcl
:S at the head end. Furrow slope can some- techniques to most economically apply in drainage ditches also slow the flow s
;s times be reduced bv land leveling or the marerial. Manufacturers are pursuing give sediment time to settle. Sedim!

angling furrows ac~oss the predomi- registration for PAM use as a soil addi- ponds must be large enough to hold t
nate field slope. Furrows with cross tive. Polyacrylamide is expected to be a flow for at least t\VO hours to remove 1
slopes steeper than the furrow siopes must simple and inexpensive method to reduce :;ediment. Sediment must be remo\

,;~ be-managed carefully to prevent water furrow erosion. from the ponds regularly for the por
':; from cutting across furrows. Furrow erosion control not only to remain effective. The sediment shol
:,;, Reduced tillage decreases furrow ero- preserves soil productivity, it also be hauled back to the upper end of t
~il sion. Untilled soil is less erodible than gives the immediate benefit of bet- fields from where it was eroded.
;,; tilled soil. and surface residues slow ter crop yields. Erosion and sediment A sediment pond coupled with a u
~1- the water flow and protect the soil from deposition in furrows cause changes in water reuse system can eliminate bl
.)11 the shear ot'the flowing water. Many fur- \vater infiltration and result in uneven runoff and sediment loss from the fat
~~ row irrie-ators believe that a clean. uni- "vater distribution along furrows, With proper design. the tailwater pUJ
:.; t'orrn~wlsnecessar:vt'oretfectiveini- Lneven water distribution causes can even be used to pumpmuchof1
,r gation. But. our research has shown uneven crop yields. cnnttnued on Da~E

irnQllr//>l1 illiin/lil

c

, .~*~..,~,.~~;;",..~ C"'~,. ",:...",,~- ""~.,;=co.4 .



.
"

. Erosion
\. (VllCmUea Trom pa~e 1 j

sediment. along with the water. back onto the fields. reduc-
ing the need for mechanical pond cleaning. Containing irri-
gation runoff on the farm with tailwater re-use not only
saves water. but also means downstream water users. includ-

e ing irrigators. do not have to deal with a larmer's sediment.
~ weed seeds. plant residues. and an:.' ag chemicals. nutri-
h ents. or plant diseases that may escape with sediment.

i Erosion Control -
" Voluntary Practices or Regulation?
, .A.lthough irrigation-induced erosion is not as wide-spread
1 as erosion from wind or rainfall. it is serious in some areas,

I t is the direct result of fanning activities and can be con-
trolled. Erosion control pays in better short-term yields
and sustained long-term productivity. If fanners don't con-
trol erosion for their own benefit. they will likely be forced
to control erosion by downstream water users and envi-
ronmental interests. Regulated changes are nearly always

i more expensive than voluntary improvements. No one
I; should be more interested in maintaining good. produc-

~ ~~~~j~!:~ I; i tlve agricultur~ soils and ~lean water supplies than irrigation
, - -, farmers who aepend on these two basIc resources! :I
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Momentum from its rotary action
creates a wid e radius of throw,

. Economical oper3[in~ pressurt:s

. Color-<:oded nozzles t()r ~.,~. sizt: ideniliIClu()11
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i Now with Wob~IOOp for ~

center-plvo[ Irrigation. ~

eDcat ~e1f, deafer, ~

1t:4it ~ ~ ~ tfOU todatf. ..

and-lzr/ttite~tlIo ~
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Sennlnger
Irrigation Inc.

t(1-11 () Old \\ inter Gardt"11 Road ::

Orlando, I'L 32R.'!.~ - (-+0":) 2()=I,-~~~~ I'. ; Grand Island. NE (308\ 381-8558, Lucbock. TX 180S) 793-3010 .: ,

Pasco, WA 1509) 545-4227. Fresno. CA (209) 323-4432 ~ I
I Tempe. AZ /S02) 829-1133 : i Editor's note: Tom Trout. Dave Carter and Bob So.ika are
\.. J agriculutural engineers and soil scient£sts with the USDA -

~ Agricultural Research Ser['ice in Kimberl,v, [D.
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